Risk of acute bronchospasm and bronchial hyperreactivity from inhaled acid aerosol in healthy subjects: randomized, double-blind controlled trial.
To determine the risk of developing acute bronchial spasm and bronchial hyperreactivity in healthy subjects after inhaling hydrochloric acid aerosol of different pH, since various characteristics of inhaled aerosol, particularly its acidity, contribute to the reduction in lung function in patients with a pre-existing disease. Randomized, double-blind, placebo-controlled trial included 79 healthy volunteers. After submitting a written consent, they were randomized in 4 groups with approximately equal number of participants. Each group was exposed to acid aerosol of different pH. The respiratory lung function expressed by forced expiratory volume (FEV1), forced expiratory flow at 50% (FEF50), 75% (FEF25), and between 25% and 75% of vital capacity (FEF25/75), and non-specific bronchial reactivity were measured after inhalation of hydrochloric acid aerosol of pH 7.0, pH 5.0, pH 3.0, and pH 2.0 and compared with baseline values. Twelve subjects, who reached the threshold doses in both bronchial challenges, were tested again after receiving a systemic beta-blockade with a single oral dose of propranolol. Significant bronchospasm developed after the inhalation of hydrochloric acid aerosol of pH 5.0, 3.0, and 2.0. After the inhalation of aerosols of pH 5.0 and pH 2.0, all parameters of respiratory lung function (FEV1, FEF50, FEF25, and FEF25/75) significantly decreased. After the inhalation of aerosol of pH 3.0, all parameters significantly decreased except for FEF25, which showed no significant difference (1.84+/-0.46 before vs 1.58+/-0.49 after inhalation; p=0.07). The inhalation of hydrochloric acid aerosol had no significant effect on the level of non-specific bronchial reactivity irrespective of its pH. Eight out of 12 subjects tested again after pretreatment with propranolol and with no significant change in the heart rate showed no change in non-specific bronchial reactivity in comparison with the 4 subjects who reacted with a significant decrease in the heart rate (>10%), as well as in non-specific bronchial reactivity (p=0.023). Inhalation of acid aerosol in healthy subjects induced a bronchial spasm, but had no effect on non-specific bronchial reactivity except in subjects under systemic adrenergic inhibition.